induced contrasts was varied between trials and the participant was required to judge the angle on each trial (Figure 1 ). Hence, the task mandated a fine-scaled decision which required detail to be extracteddetail at such a fine scale that it may only be present in V1 due to its small receptive fields -and might therefore have induced correlated V1 activity.
A hypothesis put forth by Crick and Koch in their 1995 paper was that, while activity in V1 may be necessary for conscious perception, it may not be sufficient. According to Crick and Koch, sensory regions need to be connected to prefrontal cortex to enable conscious perception. Whether involvement of frontal regions is necessary remains controversial (Eriksson et al., 2008) , but a role of prefrontal cortex is indicated by a large number of neuroimaging studies showing a correlation between activity in frontal regions and conscious perception (Naghavi and Nyberg, 2005; Rees et al., 2002) . In the Maertens et al. study, a limited part of the brain was sampled to improve spatial resolution. While this enabled the retinotopic mapping of the IC and thus constituted a great strength of study, this level of detail comes with a cost as nothing could be concluded regarding frontal involvement in the creation of IC. Future work, building on the methods used in the Maertens et al. study along with whole-brain sampling could shed light on the involvement of higher-order cortical regions and necessary vs. sufficient conditions for conscious perception.
In sum, the Maertens et al. study is an excellent demonstration of the constructive nature of perception (Helmholtz, 1910) . Moreover, it shows that this constructive process is not confined to higher levels of the visual hierarchy, but can take place even at the lowest level of cortical processing.
A commentary on
Diffusion modeling of ATP signaling suggests a partially regenerative mechanism underlies astrocyte intercellular calcium waves by Christopher L. MacDonald, Diana Yu, Marius Buibas and Gabriel A. Silva In the central nervous system (CNS), astrocytes participate in supportive functions, such as metabolism, ion homeostasis, neurotransmitter recycling and tissue integrityrestoration. However, astrocytes are also deeply involved in a variety of complex phenomena, including CNS physiology, information processing, and synaptic plasticity (Fellin, 2009) . These make the investigation of astrocytes (dis)functions as challenging as of neurons and synapses.
Interestingly, astrocytes are excitable cells like neurons. They base their communication on spontaneous or evoked cytosolic Ca 2+ variations, instead of membrane electrical transients. Their remarkable morphology supports intercellular signaling as they form interconnected networks of cells coupled by gap-junctions, where each unit occupies a virtually non-overlapping domain of the inter-neuronal space. Surprisingly, astrocytes communicate also to neurons and synapses. In fact, they extend membrane processes to simultaneously contact hundreds of neuronal dendrites, thousands of synapses and even blood vessels. Indeed, astrocytes control the vasculature tone and they are likely to sense neuronal energydemand and gate its consumption. Their physiology is thus bidirectionally linked to neuronal and synaptic activity, as they are capable of selectively respond to it on a millisecond time scale, by releasing specific neuroactive molecules (Ni et al., 2007) . Notable are the discoveries of the interaction with synaptic physiology and plasticity that led to revisiting information transfer between neurons, with the proposed concept of a "tripartite synapse" (Perea and Araque, 2002) .
In this issue, MacDonald et al. (2008) focus on the astrocyte-to-astrocyte communication, by exploring the long-range propagation mechanisms of intracellular calcium waves (ICW). These represent a form of intercellular signaling in astrocyte networks, where ATP release is initiated by the intracellular Ca 2+ elevation, and whose diffusion acts as cell-to-cell transmitter. Authors employ in vitro calcium imaging in astrocytes cultures and a simple phenomenological mathematical model. Through such a combined approach, they examine two apparently conflicting scenarios, as debated in the literature: during ICW, (1) ATP is secreted by one cell (i.e., a point-source) and diffuses activating nearby astrocytes, or (2) ATP-induced cell activation is actively regenerated by downstream astrocytes, which in turn secrete ATP, similarly to propagation of an action-potential through a myelinated axon.
Only through a combination of (1) and (2), resulting in both regenerative and diffusive mechanisms, the model is able to match quantitatively the in vitro ICW. This result reconciles elegantly the previous debate between single-point source models and fully regenerative signaling models, and it is particularly significant due to the extremely simple nature of the model. Even though several biophysical details underlying ATP diffusion and single-cell "excitability" were neglected, this model allows for systematic interpretation and analysis of the relationship between single-cell and network emerging properties, which is hard to obtain in accurate biophysical descriptions.
It is intriguing to outline the similarity between the astrocyte model introduced here, and the spiking network models of the integrate-and-fire family. The last are reduced models of neuronal excitability, shown to capture quantitatively the experimental responses from cells in large networks (Jolivet et al., 2008) . Similarly, MacDonald et al. (2008) identifies a minimal description to predict network-level ICW propagation. These considerations therefore suggest that the two modeling approaches may be unified, incorporating spiking neurons, chemical synapses as well as astrocytes, ICW and ATP-diffusion. The results of such attempts might be valuable to identify global activity regimes, to be explored in greater details through large-scale simulations (Markram, 2006 ) that incorporate anatomically precise details on neurons, astrocytes and the intercellular environment (Helmstaedter et al., 2009 The search for genetic factors related to late life cognitive change initially focused on cognitive diseases, particularly Alzheimer's disease (AD) and now increasingly employs the method of genome-wide association studies. This approach has repeatedly confirmed the major importance of the Apolipoprotein E polymorphism as a risk factor for AD, but no consensus has emerged concerning other genes. The reasons for this situation likely include factors such as the large number of potential candidate genes with small effects, interactions between genes, and the difficulty of establishing a reliable and valid phenotypic marker of both disease and normality.
The field of cognitive aging is also grappling with the genetic determinants of cognitive change, using different approaches in the face of a unique set of challenges. Because cognitive aging is probably even more heterogeneous than a cognitive disorder like AD, definition of the precise phenotype is problematic. Factors that can define this phenotype include the exact cognitive process and a host of demographic factors. In addition, the small effect sizes and poten-
